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[57] ABSTRACT

A locking mechanism has an engagement hole formed
in each side portion of a lid, an engagement projection
formed on each side wall of a body for engagement with
a corresponding engagement hole, holding plates dis-
posed on a lid portion so as to hold the corresponding
engagement projections toward the engagement holes
in the adjacent side portions, and projections projecting
from the edge surfaces of the respective side walls for
engagement with corresponding holes formed in the lid
portion. If a force acting to open the lid is externally
applied, forces acting to press the engagement projec-
tions toward the corresponding engagement holes act
upon the edge portions of the respective projections
which project from the edge surfaces of the respective
side walls of the body. Accordingly, the body and the
lid can be made to positively lock into each other.

17 Claims, 3 Drawing Sheets
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1
LOCKING MECHANISM

BACKGROUND OF THE INVENTION

I. Field of the Invention

The present invention relates generally to a locking
mechanism suitable for use with a body and a lid which
are arranged to lock into each other and, more particu-
larly, to a locking mechanism of the type which is used
with a protector for wire harnesses so as to secure the
lid of the protector to the body thereof.

2. Description of the Related Art

FIGS. 5 and 6 show a conventional example of such
a locking mechanism which is provided in a protector
for protecting wire harnesses used for wiring electrical
equipment in an automobile or the like. This kind of
locking mechanism is described in, for example, the
specification of Japanese Utility Model Laid-open No.
13931310-1988. In the figures, a protector body 1 has a
bottom la and side walls 15 formed on the opposite sides
thereof, forming a U-shaped configuration in cross sec-
tion, and a space for accommodating a plurality of wire
harnesses 7 is formed in the protector body 1. A lid 2
has a lid portion 2¢ and side portions 2b whose height is
small compared with that of the side walls 15, and forms
a U-shaped configuration in cross section. Engagement
projections 3 are formed in the vicinity of the engage-
ment edge portion of each of the side walls 15 of the
protector body 1, while engagement holes 4 are formed
in the lid 2 at locations corresponding to the engage-
ment projections 3 so that the engagement projections 3
can be fit into the corresponding engagement holes 4.
The wire harnesses 7 are accommodated in the protec-
tor body 1, and the lid 2 is secured to the protector body
1 by a tape 8. |
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FIG. S 1s a perspective view showing the essential |

portion of the locking mechanism composed of the
engagement projections 3 formed on the protector body
1 and the engagement holes 4 formed in the lid 2. Hold-
ing plates 6 are fixed to the lid portion 2a of the lid 2 so
as to force the engagement projections 3, formed on the
side walls 15 of the protector body 1, toward the corre-
sponding engagement holes 4 by way of the adjacent
side walls 15.

Since such a protector usually accommodates a multi-
plicity of wire harnesses 7 which are heavy compared
with the protector, there is a tendency for a force de-
rived from the weight of the wire harnesses 7 to be
applied to locking portions at which the protector body
1 and the lid 2 are engaged with each other. FIG. 615 a
cross-sectional view, taken along line VI—VI of FIG.
5, showing one of the locking portions. As illustrated, if
a force as indicated by an arrow F is applied to the lid
2 when the body 1 is engaged with the lid 2, the Iid
portion 2z and the holding plate 6 tend to be displaced
toward the position shown by phantom lines. As a re-
sult, a gap is formed at a point A’ at which the lid 2
should be kept in contact with the inner edge of the side
wall 1b. It follows, therefore, that the engagement pro-
jection, 3 of the side wall 15 of the protector body 1 is
engaged with the lid 2 at a hook 3’ alone. In conse-
quence, it is likely that the engagement projection 3 1s
disengaged from the engagement hole 4.

To eliminate the likelihood of such disengagement, as
shown in FIG. 5, it has been necessary to engage the lid
2 with the protector body 1 and then to fix them by
winding the tape 8 therearound.

2
SUMMARY OF THE INVENTION

It is an object of the preseni invention to provide a
locking mechanism which is capable of eliminating the
above-described problems and which can lock a body
and a lid in a state wherein they are not easily disen-
gaged from each other.

To achieve the above object, in accordance with the
present invention, there is provided a locking mecha-
nism comprising an engagement hole formed in each
side portion of a lid, an engagement projection formed
on each side wall of a body for engagement with the
corresponding engagement hole, holding plates dis-
posed on a lid portion so as to hold the corresponding
engagement projections toward the engagement holes
in the adjacent side portions, and projections projecting
from the edge surfaces of the respective side walls for
engagement with corresponding holes formed in the lid
portion. |

In the arrangement of the present invention, if a force
acting to open the lid is externally applied, the surfaces
of the respective engagement holes formed in the lid
portion act to force the corresponding projecting por-
tions, particularly edge portions of the projections
which project from the edge surfaces of the respective
side walls of the body, thereby pressing the engagement
projections toward the respective engagement holes.
Accordingly, the engagement projections are not only
engaged with the corresponding engagement holes but
also the pressing forces of the engagement holes act
upon the corresponding engagement projections by
way of the respective side walls of the body. Accord-
ingly, the side walls of the body are positively engaged
with the side portions of the lid, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS:

FIG. 1 is an exploded perspective view of the body
and lid of a protector to which is applied a locking
mechanism according to an embodiment of the present
invention;

FIG. 2 is a perspective view of a locking mechanism

portion of FIG. 1;
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FIG. 3 is a cross-sectional view taken along line III-
—III of FIG. 1;

FIG. 4 is a view similar to FIG. 3, and serves to
illustrate the function of the locking mechanism accord-
ing to the embodiment of the present invention;

FIG. 5 is a perspective view of a protector provided
with a locking mechanism of the conventional type; and

FIG. 6 is a cross-sectional view taken along line

VI—VI of FIG. 5.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A preferred embodiment of the present invention will
be described below with reference to FIGS. 1 through
4.

In the following description, the same reference nu-
merals are used to denote the elements that are the same
as shown in FIGS. 5 and 6.

Referring to FIG. 1, a protector body 1 made of a
plastic has a bottom la and side walls 15, and the side
walls 15 respectively have edge surfaces 1c which de-
fine an opening on the side opposite to the bottom 1la.
The edge surfaces 1c serve to form engagement surfaces
which provide support for a lid 2 when the lid 2 is
engaged with the protector body 1. The lid 2 is, there-
fore, adapted to engage with the protector body 1, and
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a locking mechanism is provided for securing the lid 2
to the protector body 1 when they are engaged with
each other. As shown in FIGS. 2 and 3 which serve to
illustrate a part of the locking mechanism in cross sec-
tion, an engagement projection 3 is formed on the side 5
of the side wall 15 which engages with the lid 2, and a
projection 5 is formed on the edge surface 1c of the side
wall 15. A hole 4 for receiving and engaging with the
engagement projection 3 and the projection 5 is formed
in a side portion 2b of the lid 2, and a holding plate 6
extends from a lid portion 2q along the side portion 2.
When the protector body 1is engaged with the lid 2, the
holding plate 6 opposes the engagement hole 4 to hold
the side wall 16 on which the engagement projection 3
1s formed.

Although, in this embodiment, the engagement hole 4
tor receiving the engagement projection 3 and the pro-
jection 5 is formed as a common hole, separate holes
may be formed for the engagement projection 3 and the
projection §, respectively.

As shown in FIGS. 1to 3, the engagement holes 4 are
formed in the side portions 2b of the lid 2, and each of
the engagement holes 4 is formed into a rectangular
shape which has one side parallel to an inserting direc-
tion indicated at P in FIG. 3. Each of the engagement
projections 3 formed on the side walls 15 of the protec-
tor body 1 has a hook 3’ provided with an engagement
surface 3", and an engagement surface 4’ of each of the
engagement holes 4 is adapted to engage with the en-
gagement surface 3" of the corresponding engagement
projection 3. As illustrated in FIG. 3, the engagement
surface 4’ of the engagement hole 4 is formed so as to
face in the direction opposite to the inserting direction
P, that 1s, the axis of inclination of the engagement
surface 4’ crosses the axis of the inserting direction P at
an angle of approximately 80° when the lid 2 is engaged
with the protector body 1. The engagement surface 4’
of the engagement hole 4 is engaged with the corre-
sponding engagement surface 3" of the hook 3’ of the
engagement projection 3, formed on the side wall 15, so 40
that the engagement surfaces 4’ and 3" lock into each
other. Therefore, the engagement surface 3" of each of
the engagement projections 3 is likewise formed such
that the axis of inclination of the engagement surface 3"
crosses the axis of the inserting direction P at a angle of 45
approximately 80° .

Projections S project from the edge surface 1c of each
of the side walls 1b of the protector body 1. Each of the
projections $§ has a plate thickness which is approxi-
mately equal to that of the side wall 16 and a width 50
which is approximately equal to that of the engagement
hole 4 of the side wall 2b of the lid 2. The height of the
projection 5 is at least not less than half the thickness of
the lid portion 2a. More particularly, it is desirable that
the height of the projection 5 be approximately equal to
the thickness of the lid portion 2a.

The operation of the locking mechanism according to
the emodiment of the present invention will be de-
scribed below.

As shown in FIG. 4, if a force F is applied to the
locking mechanism of the invention by means of which
the body 1 and the lid 2 are engaged with each other,
the engagement hole 4 formed in the lid portion 2a of
the lid 2 acts to force an edge A of the projection 5
which projects from the edge surface 1c of the side wall 65
16 of the body 1, and thereby to press the projection 5
toward the engagement hole 4. As the projection 5 is
pressed toward the engagement hole 4, the engagement
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4

projection 3 on the side wall of the body 1 is pressed
toward the engagement hole 4. In this manner, the en-
gagement projection 3 i1s not only engaged with the
engagement hole 4 at the hook 3’ but also the surface of
the side wall 16 opposite to the engagement projection
3 1s pressed toward the engagement hole 4. Accord-
ingly, the engagement projection 3 is firmly engaged
with the engagement hole 4 and it is therefore ensured
that a positive locking function can be obtained.

As one example of application of the locking mecha-
nism according to the present invention, a polypropyl-
ene protector for wire harnesses was prepared which
comprised a protector body having a plate thickness of
1.5 mm, a lid having a plate thickness of 2.0 mm, en-
gagement projections each having a height of 1.4 to 1.5
mm and a width of 12.00 mm, and projections each
having a height of 1.5 mm. As compared with the con-
ventional locking mechanism which was not able to
bear a load of 10kg, the example of the locking mecha-
nism according to the invention was able to bear a load
of a maximum of 14-15 kg. This was an 50% improve-
ment over the load level which could be borne by the
conventional locking mechanism. In consequence, it
became unnecessary to wind the tape 8 which was nec-
essary in the related art described previously in con-
junction with FIG. §, and the efficiency of assembly
working was improved.

What 1s claimed is:

1. A locking mechanism for securing a lid to a body
having a sidewall, the sidewall having a side surface and
an edge surface, the locking mechanism comprising:

a 1id having a side portion and a lid portion, said side
portion having a first engagement hole and said lid
portion having a second engagement hole;

a first engagement projection extending outwardly
from said side surface of said body;

a second engagement projection extending from said
edge surface of said body; and

a holding plate disposed on said lid;

whereby said lid 1s securable to said body by fitting
said lid onto said body such that said lid portion is
aligned with and supported by said body edge
surface, said first engagement hole receives said
first engagement projection, said holding plate
engages said first engagement projection received
within said first engagement hole, and said second
engagement hole recetves said second engagement
projection.

2. A locking mechanism according to claim 1,
wherein said second engagement projection extends
from said edge surface of said body a distance of at least
approximately half the thickness of said lid portion.

3. A locking mechanism according to claim 1,
wherein satd first engagement hole is provided with a
generally rectangular configuration with one side of the
rectangular configuration arranged to be substantially
parallel to the direction in which said lid is fitted onto
said body.

4. A locking mechanism according to claim 1,
wherein said first engagement hole and said second
engagement hole are integral.

5. A locking mechanism according to claim 4,
wherein the width of said first engagement projection is
substantially equal to the width of said second engage-
ment projection. _

6. A locking mechanism according to claim 1,
wherein said first engagement projection includes a
hook portion having a surface which faces in a direction
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generally opposite to the direction in which said lid is
fitted onto said body.

7. A locking mechanism according to claim 6,
wherein said surface of said hook portion is engageable
with an edge of said first engagement hole so as to
interlock said hook portion and said first engagement
hole when said lid is fitted onto said body.

8. A locking mechanism for securing a lid to a body
having a generally U-shaped cross-section with a pair of
laterally spaced sidewalls each having a side surface and
an edge surface, the locking mechanism comprising;:

a lid having at least two side portions and a lid por-
tion, said side portions each having at least one first
engagement hole and said lid portion having at
least two second engagement holes;

10

15

at least one first engagement projection extending

outwardly from each of said side surfaces of said
body stdewalls;

at least one second engagement projection extending

from each of said edge surfaces of said body side-
walls; and |

a plurality of holding plates disposed along said lid;

whereby said lid is securable to said body by fitting

said lid onto said body such that said lid portion 1s
aligned with and supported by said body edge
surfaces, said first engagement holes recetve re-
spective ones of said first engagement projections,
said plurality of holding plates engage said first
engagement projections received within respective
ones of said first engagement holes, and said second
engagement holes receive respective ones of said
second engagement projections.

9. A locking mechanism according to claim 8,
wherein said plurality of holding plates extend along
respective ones of said body side walls when said lid 1s
fitted onto said body.
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10. A locking mechanism according to claim 8,
wherein said second engagement projections extend
from respective ones of said body edge surfaces a dis-
tance of at least approximately half the thickness of said
lid.

11. A locking mechanism according to claim 8,
wherein at least one of said first engagement holes 1s
provided with a generally rectangular configuration
with one side of the rectangular configuration arranged
to be substantially parallel to the direction in which said
lid 1s fitted onto said body.

12. A locking mechanism according to claim 8,
wherein at least one of said first engagement holes is
formed integral with a corresponding one of said sec-
ond engagement holes. |

13. A locking mechanism according to claim 12,
wherein the width of each of said first engagement
projections is substantially equal to the width of a corre-
sponding one of said second engagement projections.

14. A locking mechanism according to claim 13,
wherein said body and said lid are comprised of plastic.

15. A locking mechanism according to claim 14,
wherein said body is a protector for protecting wire
harnesses positioned between said body sidewalls, and
said lid is engageable with said body to cover said body
and retain said wire harnesses within said body.

16. A locking mechanism according to claim 8§,
wherein each of said first engagement projections Is
provided with a hook portion having a surface which
faces in a direction generally opposite to the direction in
which said lid is fitted onto said body.

17. A locking mechanism according to claim 16,
wherein said surface of each of said hook portions 1s
engageable with an edge of a corresponding one of said
first engagement holes so as to interlock said hook por-
tions and corresponding ones of said first engagement

holes when said lid is fitted onto said body.
*x ¥ X : -
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